Oxidative and endoplasmic reticulum stress is impaired in leukocytes from metabolically unhealthy vs healthy obese individuals.
Oxidative stress and inflammation are related to obesity, but the influence of metabolic disturbances on these parameters and their relationship with endoplasmic reticulum (ER) stress is unknown. Therefore, this study was performed to evaluate whether metabolic profile influences ER and oxidative stress in an obese population with/without comorbidities. A total of 113 obese patients were enrolled in the study; 29 were metabolically healthy (MHO), 53 were metabolically abnormal (MAO) and 31 had type 2 diabetes (MADO). We assessed metabolic parameters, proinflammatory cytokines (TNFα and IL-6), mitochondrial and total reactive oxygen species (ROS) production, glutathione levels, antioxidant enzymes activity, total antioxidant status, mitochondrial membrane potential and ER stress marker expression levels (glucose-regulated protein (GRP78), spliced X-box binding protein 1 (XBP1), P-subunit 1 alpha (P-eIF2α) and activating transcription factor 6 (ATF6). The MAO and MADO groups showed higher blood pressure, atherogenic dyslipidemia, insulin resistance and inflammatory profile than that of MHO subjects. Total and mitochondrial ROS production was enhanced in MAO and MADO patients, and mitochondrial membrane potential and catalase activity differed significantly between the MADO and MHO groups. In addition, decreases in glutathione levels and superoxide dismutase activity were observed in the MADO vs MAO and MHO groups. GRP78 and CHOP protein and gene expression were higher in the MAO and MADO groups with respect to MHO subjects, and sXBP1 gene expression was associated with the presence of diabetes. Furthermore, MAO patients exhibited higher levels of ATF6 than their MHO counterparts. Waist circumference was positively correlated with ATF6 and GRP78, and A1c was positively correlated with P-Eif2α. Interestingly, CHOP was positively correlated with TNFα and total ROS production and GRP78 was negatively correlated with glutathione levels. Our findings support the hypothesis that both inflammation and oxidative stress are involved in the induction of ER stress signaling pathways in the leukocytes of metabolically unhealthy obese vs healthy obese subjects.